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^= (54) Titie: BINDER RESIN FOR TONER AND ELECTROPHOTOGRAPmC TONER FOR STATIC CHARGE IMAGE DEVEL- 
^= OPMENT CONTAINING THE SAME 
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(57) Abstract: A polyester binder resin for toner that excels in low-temperature fixability, offset resistance, development durability, 
long-term storability, electrification properties, pulverizability, etc.; and a toner containing the same. The binder resin for toner is 
1/^ comprised of a polyester resin and, dispersed therein, a wax having a substituent selected from among a substituent of aromatic 
structmie (representative example thereof is a group derived from a styrene compound), a caiboxyl group and a hydroxyl group, 
or comprised of a polyester resin having the above wax introduced in the structure thereof. The toner containing the above binder 
resin for toner exhibits excellent capability in not only, as fundamental performance of toner, low-temperature fixability and offset 
resistance but also development durability, antiblocking properties and pulverizability. 
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^ ;6S -e # 5 „ 

•^>';«f>', -fewi^, ^r^:/, it ^ T.'r^-y . a © J; 5 ^^j; 

*lf^#;a50. 1 ~ 2 /i m, HtCft 0 . 1~0. 5 M m@S(^ (75:050^ 
UV^o *fc. ?Kttfls:(D h — tf'c^-i-^ifi. -b IE <7) h — ^ >- ^ff — 

1 0 oft:i:§i5ic*fLT. ^nm 2 0 ~ 2 0 oK*gp, n% b < 4 

0 ~ 1 5 0 ITAfB-efeSo -^fc^ b-:? — (©^fP^^'fb^ UTf*. 15~3 

m^JibTf*. '^^) y y fi^ . ;^7"T y if ;55, 

ttOfe^^J LTf*. 3 o >r y . ^'fb T ^ ^ A , ^-fb^^V 
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l/>'-T ^ y /u^^j^x/V'**-^^:^ :^ f- u :^ - ;^ ^ ^ }} /^^^ 

h — 1 0 PL mSiTXi^^i)^, 3-^1 
0/zm-efeSri! ^S3^^##(7?ffiT?0* U<. $bJC{i5~10Mm-e 
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:^^m(D h-r — b L-Cfl. ±|B(0 7jf y /vital ( a 1 ) i y 

yi/T^^-h (d) t^^hm^btl^^V :^y^T/vmm (a4) 
^m^6 - 7 5 0<^^#i^«5ttr^i-511^^tr^-r5I7y>5^;;^ (c 2) 

tK y ^^-T^/v^jil (a 4) (7)^5t:>^&^^5t^#}±. tiflB<Dxif y 
"T/x^mm (a 1) -j^y (a 3) 4 y-yr^ - v (a) 

JtlSoy (c2) t b T ^ y !7 y ;^ ^ 

'fb-a-ife b# ^tvS^^Ji^ y Ui^y iJ' (c3) -efcSr^;6S 

(D^^ (j: o V> T ^5 Mia ^ 1^ m ^ ^1 ^ a 5|5 5 „ 

2|s:|§?g^^:*5V^T. ±|B© !7 5/ ;^ (c 1) ^3) ;t y ^ ;^ 7^ # 
Jli>f o:^/v;j^^^i//vS. tK^K. 3^y^yv-T^^-h (d) 
-C-t^&ff {^:m^iZ.*:^^fc !9 ^ y ^ :^ t^/^^JII (c: ^r^tic b T v^ S ^ # 

< iKlfcS t ;asffl5f5. )|&#xm^;:*5tt »:/ o ?/ 
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G p cmw. 

7 A 



B:*::$^3t*ta!i JASCO TWINCLE HPLC 
BSfPmXiiSHODEX RI-71S 

•rb^t Vvi y y :y 

BSfPmXj^KF-G l^fs:, K F - 8 O" 7 L 3;2|c. 
KF 8 0 0 D 1 2fctrE3?IJ3*i^bT^VNfCo 
B j& ; 1 . 0 m 1 

^ J|Sf ; 0 . 2 5 %THFmm 

W'^'f^HSf (Mw=288, 000, Mn=137, 000, Mw/Mn 
= 2. 11) (DMwXMnias, 2. 11±0. 10 tf£^:Lt\^X^m 

so ic^vN, Dsc-2 0 ^^-m^nm^m) \^x^xmmv 

tz.o ^Prm 1 0mg?:-2 OX^t^hl 0 0*C*-t?l 0°C/5^-T?#Mb. 

8e>So :i<o#iaa!i^(^Hir{c, — ^aii^ 2 o o rm^* -c-#m u> 5^ 

^^PJ^^::fev^T. T H F t T H F Rl^^^ifi, isAToj; 

5 b-C^fe bttSo ^ 2 . 5 g 0#J|gi:J^ 4 7 . 5g(7>THF^fflVV 
5 ®*%(D^^%iSM-r5o (£^T^ Jb|5^^©aS?^i2i^T" RC" 
i^fo RCtt^ ±IB(0#|g«ii: TH F^SiOM^-ffiEyi)* b^J?) e>tb5 



m • 
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UMv-fiimwmt . 1 5 cc-c 1 ^^mnm^^x^ f^t: y^ny 9 

THFuS^^^ji:^ = (SC/RC) X 100 (%) 

THF^f^m^^itm =[(RC-SC)/RC]X100 (%) 

:^^mK^i-f ^mm^-t. mm 1 g ^'t•fp-r6fc^6^Ci^^^^f^7Km'^b;^7 y 

g ^iT'^i^ i/^-Ze^pJ ^/VTi^/uAT ^ K= 1 / 1 (mSWSit) (DM-a-^ 
5 0 c c i^l^M^-^. I^^m t vxy i^^ -^/^'^ y — 

(KOHmg/g) sr#mb^„ 

0 0 c c ^7 ^/U^ 7 0 g /-r ^ ^l^ — Zl' 1 0 g <Z5#J-a'"t?fii!i) 5 c c 

^^tCTK icc^ •Th7tKo:79i^70cc. :7:ty— /p:7:? i/-r > 

^Mt^nnAt^ibTkmmm (KOHmg/g) ^^wuysio 
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S^ffiV^T^*$■^fc„ f^P— /KO^^Pii^fi 3 0 0 mm/ s e c i 

fc^^m^^^^-i b=f A ( h>^§^m^m) j; > o . 5 k g f 
■^ti. m^i-i. s-ta^jE (mS2 2t:. ^a>ttM^5 5%) T'^Mbfc„ 

1 ; ^iSS^m^ ^ 1 7 

2 ; i9or ^ mis.^mum. > iiox: 

3 ; > 19 0^ 

^m^m^(D^WTxmmmt^-^Mmmm\^^^xm^m±\^ h^- 



1 



2 4 0"C > :ty±^h^^m.M ^ 2 2 0*0 
2 2 0*0 > y^z^'t y h^±UM 



2 



3 
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^m<Dm^m(M^m:. i^i/i^^^^s 5 e o)icj:i95*^bTi o o. 0 

3 : 5 :^*fc*?i|-e^Mbufco 

cc. ^^ss 5 0 %(Dmm0kWTi^ 4 s ^ra^tscsm^ 1 5 0 

W^iifi TIB <D ^ 2p t^e o T o „ 



1 
2 
3 



2 0 % J; 15 /Jn $ V^ 

2 0 %WJi 3 5 %UT 

3 5 %<fc 9 



^ iJ? n -fe i^M^^-C-^^ Ufc C17] =0. 2 2 y 5/ iJ^ ;^ 8 0 0 g 

^ (t1j|R<^M^) ^Ir 1 5>r^lJ: 6 n y h /K^5tM-e#^^ UT 1 0 ^Tsm 

JS;$i^fCo C O O HS-^^iT'^'iffi 3 0 K OHm g y g , OH^-^:^* 
k L-C7KM^iffi2 OKOHmg/g ^-^^Lfc [tj] = 0. 15<DxKy 

3i^^i^r7y^x^ (c-1) Sr#:feo 
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^■t^o A- 2 ~ A- 6 ^t;?B - 1 ~B - 5 f*. mi. *2fC:^Lfc^ 

w&>^i^mm(D:^W:x-mmi\^t^o ^m^^i. ^2ic^i-o a-3rxj^ 

:t;:^7^/V;|tJig (A-l) (D^ltm 

: 7 5 0 0 0) P E T © U V ^ y =i — 
y h ^&iX 50mo 1%^ T ^ ba—Zl^KBSOO (H^i^H ^ :i^7/^ 
^i:^ : 37 or / — /V AM^#:) 2 2mol%, h y >- ^ y 3 w- 
/V'20mo 1%^ by;»«5^D— /W:/nx'?>'8ino 1%, ^ /l^^ 3 
6 mo 1%, i^:/^/^^:^^1^-r K 0 . 5aS%, JifBH-fb^l^ y 
^i^i/T7 5,^;^ (C - 1) 3. 0 ®S%«rtt5i^. ::7 9;;?. 3F*9jz:^^^ 



- 1 ^#;ft:o 
Si 





A-1 


A-2 


A-3 


A-4 


A-5 


A-6 


PET (mol%) 


50 




25 


62 


50 


62 


PBT (mol%) 




50 


25 








KB300 (mol%) 


22 


32 


22 


24 


22 


24 


h'Jif U>^''j3-fl. (mol%) 


20 


10 


20 


4 


20 


4 


hU;«f P-JU7'P/\'> (mol%) 


8 


8 


8 


10 


8 


10 


fl'79^^^m (mol%) 


36 


36 


36 


18 


36 


18 


SmSM (mol%) 








18 




18 


-fvh T't=;Hg7ia/\^M (moi») 








10 




10 


WAX(M£96) 


3 


9 


3 


5 







mm 


B-1 


B-2 


B-3 


B-4 


B-5 


PET (mol%) 


66.5 


61 




34 


66.5 


PBT (mol%) 






67 


33 




KB300 (mol%) 


28.5 


26 


33 


28 


28.5 


MJlf U>9''Ja-JI/ (mol%) 




13 








h'J>f P-JI/7"P/\'> (moW) 


5 






5 


5 


f[/79l\^m (mol%) 


35.5 


41 


33 


33 


35.5 


SmWM (mol%) 


14 


6 


10 


20 


14 


WAX(Ma%) 


1 


3 


5 


1 
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HJSM 1 

^Jii (A) k vxmmA- 1 ^ 3 oMAn. mm (b) ti^xmmB 

-1^70 ®Slf|5S.t5 b V u-yi^^ y ->T:^— h 2 . 0 WSlFP i: ^ ~# 

!5 . ^iS^i-t 18. 6 , G P C <^M w/M n 1 7 . 8 , ^"f-S. 
7 0 0 0 Xh^tio 

mm 1 % 1 0 0 ®»|fU(C*f UT:«7 — iytJ' (MA-IOO'H 

mit^^m) 6KM^. ^nm^m (BONTRON E-84 ; rnv b^fb^X 

ma -PCM- 3 0 (mMifexthM) Kx 1 2 o'x:xmmimm\^xnvi 

fco $ 5) tc, v?3i ( 0 ^ - ^ 5/ ^ ^±m I D S 2 ^) (c 

Tm«&#U.oVN-^^0fD:9-ab-C¥:^3g^# 1 0 m ( 5 Am£^T3W*%x 

2 0 M mi2;jb2Ki:%) © ^•:^-^®[^&7^5tr#fco ?sfev^-e. ±mh^-i 

0 on&^\^nVX, m:k^->V^ (R-972. T^ni?/utt3^) 
-tc J; J9 ^-a-b-c h-^-^#fco :i<^ h-^-Jfe-T-Sr^VN-r. jig 

5 ; H#{b#ttM) 3. 0MMU^M:^X^yiy^/u^^^-izx^m 

m^x.tim. — $ftif ma • p CM - 3 0 mmmn^m) tcx i 2 
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S!i3tU:fe„ Ji$mtr^3 l^i^uyto 



mm 


i$|jNo. 












^5Swl6 






Hi 




mml 






^fii5 


«flii 


mm\ 


mmA 


mm 


A-1 


A-1 


A-2 


A-3 


A-4 


A-1 


A-1 




30 


40 


30 


30 


100 


30 


30 






B-1 


B-2 


B-3 


B-4 




B-1 


B-1 




70 


fin 


/u 


/u 




/U 


70 




















zo 


Z5 


2.0 


2.0 


2.0 


2.0 


zo 


THF5Fj§m»fi(M«%) 


12 


11 


16 


14 


10 


12 


12 


Ts«J) 


55.9 


51.8 


50.3 


5Z5 


53.4 


55.9 


55.9 


Kffi (KOHmg/g) 


18.6 


14.3 


14.8 


15.3 


2 


18.6 


18.6 


GPC 


Mw/Mn 


17.8 


30.9 


21.9 


25.8 


41.5 


17.8 


17.8 




7000 


8000 


8000 


7000 


9000 


7000 


7000 
















PP 


PP 














3 


5 




1 


1 


1 


1 


1 


1 


1 




1 


1 


1 


1 


1 


1 


1 




1 


1 


1 


1 


2 


2 


2 




1 


1 


1 


1 


1 


1 


1 



MMi^i 6 kc:t3\,^X V y VI u 17 ^ :^ i^^ 4 ^7 y ^ :^ jsi p l o 

it^m 1 

mm (A) i:UT«rjiiA-5 (^5/^;^ (c-d -g-^s: om*%) 

^3o®»§i5. #j5i (B) t i^xmmB - 5 ivv^y^ (C-l) 

* : 0 ®»%) ^70 Sft^^U? h y W^/i^^ y %/T V 2 . 0 
IfP^ to^T-iSi^SiS:L;^Ji§ 6 Sr#fco # e>tbfc^^ili(7> T g |i 6 

2. 9t:t?feO. G P C (Z^Mw/Mn 2 0 . 9^ t° ^ 7 0 

0 0 -efeofco 

mm 6^100 SaiaSJC^ bT;«7 y ^ (MA - 100.= 

^'fb^tfciii) 6®ft^FB^ =^m^li^J (BONTRON E-84 ; :t V h>fb^X 
miti^) 1 . 5 ®»$P, ya::^U^^P5/>5^;^ (C-l) 3. 

OK*|fl5-^i/-2/a./V$ ^f--tCT^m^S^b;rc^. -##m:^ - PCM 
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i^:^^yh^m^m (p*=3L— ^^5/i^%hM I D s 2M) icxm^wv. 
u±2mM%) (D h-r-n'^^^mtco ^\^^x. ±ib h-r- i o oma 

"^KnVX. i^TKtti^y:^ (R- 9 7 2 . T^ni;?/^|tM) 5« 

jiiJf'^j 2 

itife^fi 1 ^c*3v^Tife'^t:^^4^ y^^ui^y^x^;^ (c-i) ^ 5 . 0 



m4 







ltS?15iJ2 


a:^15i|3 


i:b^^|ij4 




m 






^flS6 




mmi 








A-5 


A-5 


A-5 


A-5 


A-6 




30 


30 


30 


40 


100 






B-5 


B-5 


B-5 


B-5 






70 


70 


70 


60 


















2.0 


2.0 


2.0 


2.4 


1.8 




10 


10 


10 


8 


5 


TgCC) 


62.9 


62.9 


62.9 


61.6 


56.5 


mm (KOHmg/g) 


17.8 


17.8 


17.8 


15.6 


2.0 


GPC 


Mw/Mn 


20.9 


20.9 


20.9 


32.9 


43.8 




7000 


7000 


7000 


8000 


9000 






C-1 


C-1 


C-1+PP 


C-1 


C-1 




3 


5 


3+3 


3 


3 






1 


1 


1 


1 


2 




1 


1 


1 


1 


1 




2 


3 


3 • 


2 


2 




2 


3 


3 


2 


2 



\k,WLm 3 

^^'^^W \Z.'3i^\^X i!^ ^) •:f XI \f \^ V V i7 (^N^!7 5/^x^NP 1 0 
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m^vti^. -mwmm • p cm- 3 o (mM^xt±jm) 1 2 ox: 
4 

mm (A) tvxmmA- 5^4 owM^. mm (b) tvxmmB 

-5^60 WM'^RV^ h V y i^T — h 2 . 4 ®*|f|5 i: 

b#ll 7 ^#fCo #e>ixfc#Jii(DT g 6 1 . 6 
t) ^ G P C <DMw/Mn « 3 2 . 9. t° — ^^fi {:± 8 0 0 0 o 

±^mm 7 ^ m\f^tc&<^}ixitt^m 1 1 mm(D:^mx }^ -f-—^ 

^5tbfc„ Jg:i:^^4 JCl^bfCo 

it|55^J 5 

mm (A) UT^^Jii A- 6 iS: 1 0 0 ®fi|fUS.tJ« h y W^-i^-f yVT 

fcmm<DT s n 5 9 . S^Cr-fet^^ GPC<^Mw/Mnf*4 3. 8, f 
9 0 0 0 -efeofco MlJ:JilB<D;^Jii 8 Sr^VNfc£;l^j:i, it 

^V^"C. ±|B0 7K y 3^;^^/P:itJ§i (al) ^!7 5^iJ'>^ (b3) t^V 

« jii *5 J; 15 h - II j£ li # ^ £i T ^ -r 5 o 

M*i-5o A-l 2 tA - 1 3RXJ^B- lliB-12f*. ^5 lC|B4fe 
0^#i^^f*#JiiA- 1 1 i:ilI^<^;^^fe-e3^5tUfCo J^mSTx A- 11 
^#-li:T^ 5 tz:^"t-„ A- 1 2^tJ?B - 1 2 (Diiitlil^U. P E T y 

(tK y (A-l 1 ) (D^iit^) 
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iMM^^^^M : 7 5 0 0 0) ^ P B T ^ (0=^=^ U :y ^ V =1—^1'^^ 
iy h 50mol%, T:J'h=i ~/VK B 3 0 0 (H^^ffl-^^ ^ ;«7 

%hi^) 2 2mol%, h y u:^^ y 3 — /V 2 1 m o 1 %^ f U p« ^ 
n — /v:/ n /N- V 7 m o 1 % , W7 3 6 m o 1 % , 

^f-^KO. 5«»%^ttjZi^. :7 9 n |:^{e:^m:^^A Ljfe;ds b 2 4 



as 





A-11 


A-12 


A-13 


B-11 


B-12 


PET (mol%) 


50 


25 


59 


66.5 


34 


PBT (mol%) 




25 






33 


KB300 (mol%) 


22 


22 


25 


28.5 


28 


h'JX?U>^^-|j3-JI, (moI%) 


21 


20 


6 






P-;i/7'0/\"> (mol«) 


7 


8 


10 


5 


5 


fU7*;i/^ (mol%) 


36 


36 


21 


35.5 


33 


SmS^ (mol%) 






15 


14 


20 


-fVh'T •b-Jl'«l7K3/\^^ (mol%) 






6 







mm 12 — 17 ^^lov^■c. m-hmmm 9 ~ i 4 tJiovNx t>s e ^ ^ 7 
mmm s 

mm (A) t vxmmA- 11^40 ttrsi (b) t vxmm 

B - 1 1 ^ 6 0 ®ftgp^ m^t^^:^V ^J^'f-U-^U ^ :^ (C - 1) ^3. 
0 nMURXJ^ h V :y ^ y i^T — h 2 . 4 «ftg|J ^ H tt W 
m^RiS: U#Jii 1 1 Sr#fc„ #p5;fLfc;^J|gOT gfi58. 4t:-efe!9, 
^iifilS. 8. G P C c?5Mw/M n 4 4 . 7, t' — iJ^ * 7 0 
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0 0 -vhofto 

mm 1 1^10 0 MM^KM\^X:b — ^i^^^ 5/ ^ (MA - 1 0 o • 

^m^t^^m) enmu. ^mm^M (bontron e-84 ; ;e-y j^:^ h-ft^ 
nmm • p cm - 3 o m^f^j^^m) kxi 2 ox:x*i^mmm\^xm 

\^xmB^\^. •^\f^xfs.m^m\^x^mm^ 1 0 nm (5 nm&^T 

fi%. 2 0 itf m£;± 2 (D h^ — Wi^^^mfc. ^V^T% ±|B h 

•^-10 0 ®»lf|5{C^ UT. j^TKttv- y (R - 9 7 2 . T ^ o i;?/U%fc 











Si»Jio 
















^Jig14 


^Sil5 




mm 


A-11 


A-11 


A-12 


A-13 


A-11 




40 


30 


40 


100 


40 






B-11 


B-11 


B-12 




B-11 




60 


70 


60 




60 




2.4 


2.1 


2.4 


2.1 


2.3 






C-1 


C-1 


C-1 


C-1 


C-1 




3 


3 


3 


3 


1 




12 


14 


12 


8 


10 


Tg(°C) 


58.4 


58.9 


50.7 


60.2 


60.1 




KOHmg/g) 


15.8 


18.2 


11.4 


2 


15.5 


GPC 


Mw/Mn 


44.7 


19.5 


30.8 


38 


38.3 




7000 


7000 


7000 


9000 


7000 






























1 


1 


1 


1 


1 




1 


1 


1 


1 


1 




1 


1 


1 


2 


1 




1 


1 


1 


1 


1 



mmm 1 5 

S K^Xi-^X iS^ V n \^ \^ V y ^7 (^^'f!7^y;^'>^NP10 5 ; 
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Ufcm. i:#J¥mm • PCM- 3 0 (?&Mi^X%fc3il) \ZX 1 2 ox:tj^ 
1 6 



mi 





mmm^z 




HM^JIS 






mm 






^M11 


^flgii 




mm 


A-11 


A-11 


A-11 


A-11 




40 


40 


40 


40 






B-11 


B-11 


B-11 


B-11 




60 


60 


60 


60 




2.6 


2.7 


2.4 


2.4 






C-1 


C-1 


C-1 


C-1 




10 


15 


3 


3 




20 


25 


12 


12 


TgCC) 


52.9 


48.6 


58.4 


58.4 


^fiiii (KOHmg/g) 


16.3 


16.8 


15.8 


15.8 


GPC 


Mw/Mn 


21.5 


14.8 


44.7 


44.7 




8000 


8000 


7000 


7000 


hi— jSM^ 








PP 


PP 


mmm.(.nm.%) 






3 


5 




1 


1 


1 


1 




1 


1 


1 


1 




1 


1 


1 


1 




2 


2 


1 


1 



Jt$JE«3J 6 

mm (A) h utttfjiiA- 11^4 onmu. mm (b) t \.xmm 

B - 1 1^60 ®»gp:RtJ« by Ul^i?^ i^T ^ — h 2 . 3©»|FP t ^ 

-mi^mmxmw.^j^^' \.mm i s sr#fc„ %hfitz.mm(DT g e i . 

A°CXh^. mm nil 5 . 4, GPC©Mw/Mnf:j:4 2. 5> 
:^^»« 7 0 0 0 -tffeo fco 

mm 1 8 1 0 0 '^m^\z.n\^X:^^^iy':f'7 ^ (MA - i o 0 • 
H^'fb^^tli) 6®ft§P, ^miSMj^J (BONTRON E-84 ; :^ y h-fk^ 

xmtM) 1. 5«»§p, m'fk:^j±!7 5'i5^;^ (c - 1) i. o@4^-- 
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i^-s/ai/V'? ^-^-Kx^mm^x^ti^^, -mnmm • p cm - 3 o (?& 

#a (0;*: = 3L--^^5,^;|ti4 I D s 2M) {;i-cm«&#u. oVN-t?^JfB 

^^VXW-^mmi 0 ti m. ( 5 fi m&.T 3 2 0 fi mU±2m 

»%) o h-f-^un-M^nt^o ^VN-e. ±IB b-^ - 1 0 o«»^fcMb 
iS7Kttv'y:«7 (R- 9 7 2, o i;?^^^!:]^^) ^0. 5 MM^ t iS: 

Jtife^ii 7 

JtliS^J 6 {Jl*3V>T^'fk^ttjK y V-^-!? y ;^ ;^ (C-1) ^3. 0 

^*$Ptc|g3lb^JJii51.«|^^^(D;^?fe-e b-^-^Mit bfco ^^^^^ 8 



as 
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